In enhanced oil recovery (EOR) operations, reservoir engineers require high resolution (of the order of 1 m) to exploit the resources by optimal techniques. This resolution is unlikely to be achieved in thin layers in sedimentary reservoirs by conventional techniques (reflection profiles or VSP), where only a small proportion of the travel path is in the zone of interest, and crosshole surveys appear increasing attractive in production geophysics. The dispersion calculations and synthetic modelling discussed in this paper suggest that any interface will support a guided wave (channel waves, interface waves) in crosshole surveys, if a signal of appropriate frequency can be excited with an appropriate source at appropriate depths in the two wells. Many sedimentary reservoirs have approximately plane layers, and such thin layers in reservoirs may be such seismic waveguides (Lou and Crampin 1990). The unique advantage of guided waves is that 'most of energy will be trapped in the zone of interest, and should display the properties of the zone of interest more strongly and directly than nearly vertically propagating reflection profiles or VSPs.
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We have developed modelling techniques for calculating theoretical dispersion curves, amplitude-depth distributions, and synthetic seismograms of guided waves in layered structures containing aligned cracks. This modelling study is a first attempt at understanding the propagation of guided waves in possible anisotropic reservoirs. Several thin sandstone-layer reservoir models are examined. The reservoir layers are pervaded by stress-aligned cracks, microcracks, and oriented pores (EDA-cracks) containing different proportions of gas and liquid (Crampin 1987) . We calculate a series of dispersion curves, amplitude-depth distributions and seismograms, and examine the effects on dispersion. polarization and seismograms with different EDA parameters (or porosity, pore orientation and pore saturation) in the thin layer reservoir models. The results show: 1) The dispersion of most generalized modes are sensitive to the direction of propagation relative to pore orientation and, for most directions of propagation, are sensitive to the level of pore saturation.
2) The polarization of guided wave gives diagnostic information about anisotropy of cracked reservoirs, in particular, polarizations are sensitive to the direction of propagation relative to the crack strike. 3) Seimograms of guided waves show very significant differences (in frequency, velocity, pattical motion, amplitude, and mode excitation) between gas and liquid saturation.
These sensitivities and differences suggest there is potential for monitoring changes in porosities, pore strike, and level of gas and hquid saturation of pores in EOR operations by analyzing guided waves in crosshole surveys. It has already been recognised that the dominant amplitudes in some crosshole seismic surveys are those of modes of guided waves, not body waves (Liu et al. 1990 ). The modelling techniques described here will help to identify and interpret the detailed behaviour of guided waves in crosshole sekmic data. For given particular velocity contrasts, such a preliminary modelling study should aid selection of suitable source parameters and source positions to excite appropriate guided waves between boreholes in particular zones of interest.
